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1 

[»3ftJgl] Sl0nftWITFT^2(Dn5 : t 

T®*»#ic»ssh5S 2 (D^t&wmmtm 3 <t)^f 

MIS p ~P * *)Vm T F T (D^mfcm \Z Bf& £ ft£ fg 4 09 
ft, JB5©^tt«««tty-h««o^«K:KW 

WlTFTtp^tWiT FT^&IW— mm±\Zffi 
^.fc*^8it^^T, MEfgl£>n~r^*;i^TF 
T^^ffcBfcJgj^Sft, LDDffi^i^§l2OTM 

»I*ttty-Mi©*Wll:RJJ6n, jttJfSIB 2 ce> n 
ft*;HTFT0*8#fll:^$n> LDDl^t 

fatten, y— x£fc&4Hu^>««£&&sB 

ft^aTFTO^MteMSh, LDDMi: 

tc^tt^ft. y— x^fcttHix-r 

T <L p ^ * * T F T £ £ R -»«± « A. * 
JftC^/&2 ft£Sg 2 ®^M«rffi« 3 ©^F*E«ffi«£: 

FT©*»#ii:i/ssns»2 oi^MMmmzY 

FT K»IiII»fcRtte>tlS^2CDn^ L v^;i/a!TF 

gfT^oT, mmm i co n^^^jvmT ft <D*mi£ 

V— ^*fcf4H K >««i:asjB3©5FM*««tf4 
y-b«*©^HIfcR»6n, ffirES6 2(Dn^*;HH 
TFT(D¥»#*fcJgJ5fc£*U LDD(fi8i:&S»20 
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ft, y-x*fcttHU-f >««t&sSB3©^M 

h«*<0^«fcR»6ftTV»-SC:i*W» 

mm** 5] a»*«i75sai*3H4a)^rft^-fc*^ 

T, 8tffH*2©n^^^;i/a!TFT^Ay77leI»fcR 
XX^tm* 1X10 19 /cm 3 — 1 X 1 O 22 /cm 3 0l 

KfcU-1f->fc*!IBIt"r*xai» ME»»«¥»fM)t 
±lcA'J7«*»fiEt«Iii, ME/1UTJB±fc:## 
X7U*^r lX10 19 /c m 3 — 1X10 2 V c m 3 <Z)3tS 

t>*M&K¥*#«*»/S-r*xa£, ffiEiBIIS¥«tt 
Ut±K:/tUTJB«r»fi!6-r«»xai» MfEAU ;rg±K::^ ! g■ 
;tfX7GSt£: 1X10 19 y cm 3 - 1 X 1 0 22 /cm 3 ©I 

fc«fcOS913i»J«^*&ME^»#KK:»«rS^Sxa 
40 eh, 89IB*##:iRSr|^*-rsXSt, 89E»gH¥*#: 
«lcU-lf3feSr!HH-rsxSi:* mSutStit 

ft*<Ear*i*«7c**iRiiD-r*xai:. mm#mm* 

fc##X7G*£ 1 X 1 O^/cm 3 - 1 x l 0 2 Vcm 3 
50 &»*t"S^ttfcWE*i«s*&SttE*»#atc»»S 



3 

wist. mm*mtemzm4KTz>T.niL. mm^m 

K±C»^fX7cS?S 1X1 0 1 V c m 3 ~ 1X10 2 V 

fa «» ft x * m w m iz u— tf # & gg it f % x a t & «■ -r s 

a±fc#^fX7C^S 1 X 1 0 1 Vcm 3 ~ 1 X 1 0 2 V 

^-r -s tftc mmn&mTtm &mm*m#m iz&m s -a- 
* m&m \z v — vie & mart s x a t * *-r c t & « 

[1***1 2] st**6 7}Sgt** 1 1 ffl^f n^- »C 

[8***1 3] if**6 755»**l 1 ©^fti^— fc 
&V>T. flffE/t'J T'Sti^'^Xvffiat J: D ltirE#i»fC 

¥##:g»©f£S!!2rffi„ 

[f»**i 4] i*** 6 /jug*** i lcufn^-i: 
{R«-UT^i/>***a*attE#aK*i)t<wjio*i!r* 

fc^T* 89ffi#^fX7C*ttH e. Ne, Ar, Kr, X 

&^t* me* i ©anssftaagti* /\py>7>/, 
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Sltftlft-iS^ttHfti^ Off 5 c £ 

*5^t, striae 2 ©ip^att, nm&&m^xftt>ti 

[«F#«2 1] »**6 755»*3R1 l©lrvj**ltf> — 
£5^T, fl9fB«a7C*ttF e , Ni> Co, Ru, R 
h, Pd, Os, I r , Pt, Cu> Au^^IBtlfc 

xat. maa*#*jB±Kitt»«&»«-r**2©xs 

XSt> MrG9Bl»K®**Jl3^&]||2»«e6!)**JI«r 

JBi©^F>E«r««fe»dE-r*!B5CDxai, mmm2m 
30 mmmm^m^f^mecDxmh, mm^2w^<omm 

t ttE#<05Ftt»7C*&«JO ITS 4 5 O^F 

xa«h, WE*»*Ji±fc3iiei»«***-rsjB2©xa 

^> 89E«ei^±^SBl^«©*«JB*^rs»3© 
X^«h, SfE» 1 £16 2 

»«-r*JB4©xat* S9ESB2Jg«(0»«JH^vx^ 

at, 89ESB2«ttO»««SrVX^i:UTStrE¥«* 

yvTtm&mim its 2 r^sb 3 <D^m^m^m^-ir ^> 
^Tc^^r^ia its 4 &tfsg 5 (o^mmmm,^m^^ 



5 

<h, WEAU7'Ji±fc#SfX7C#Sl x l 0 19 -l x l 

[fj?#JS2 6] #*«2 5i:*^ ^IS^-^Xtc^ 
tt. He, Ne. Ar, Kr, Xed^IUtlfc-lt 

[0 0 0 1 ] 

&/BV>fc?$IHEh^>>*;*^ (Thin Film Transist 
or, J^TTFTtfBT) &ffl^fc*»#»«Xtf-€-©fP 

*9I i 0 ff£fl $ n 3 ttTFTM^TM 
[0 0 0 2] 

[t£*&ffij] B-SSilCTFTSffl^TifiSnfcB 
hT*TV^. TFT ©Stti i: LT*»#:R^1 ^ S 

-*©*7X*«±fclB*«ft»«-r-&H*T FTt» 

■*«©MiaicH»t6nse»imi8<oTFTft»j58 b& 

[0 0 0 3] TFT©*ftW4*ttft«»-B»#tt, 
0, «*S»*S«!r*ttTFTa)««F«rtt*, TFT^[hI 

[0 0 0 4] fdT, fift®J:^l»iftlt¥*ffllt««« 
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[0 0 0 5] :tl»L, #i?7 - 1 8 3 5 4 0^£r 

&M7cm*t>\tMmt.KQttaik*tem\s* &tz. 
\z&m 1 1 z> urn. &<&t a * * %}$k& & z> zl t win 6 n 

l/THFe, Ni, Co, Ru, Rh, Pd, Os, I 

10 r, pt, cu, Au^f>i«nfc-isfettaaiT 

[0006] u^u tfMflUBa>«s4M7c* 
j4±T&*je)Tiuisit7c*i:Pf^) ^^p-r^^tc, 

TFT©«»W»ttft«&03&^-6&£<Z>|BI«*«*S. 

TFT(^4-^fl;^^ii*Db, fl*©*m!mr« 

20 [0 0 0 7] ^:t, *tBJRA»> itffl^yy^u 

5 0 0"CS«©MJH»*fc:fc^T*K *^#:M<£>#^e> 
««^6l»*-rs^Tffi&B8^bfeo MAS, TFT©v 
-X - Hl/^>MilU>^ttbT4 5 0-7 0 Ot: 

c©i5ft8*©-HH #tF^3 0 3 2 8 0 1 
[0 0 0 8 ] *& % ±El/fcJ:5ja:B^!BfiMtt*t 

[0 0 0 9] y&y 1 -^ ^7 h U^XlSiS^SlCffi 
ftHJ&fi, K^EttlBA Ion) *5«fct**y 

H*«»4fi^*7«« (Ioff) 

[0 0 10] *7«««ft««-rS*:a6©TFT«at 
IT, ffi^SF U-f > (LDD : Lightly Doped drai 

«*s^ttpH >MtMi:> ««*fcT*6tt5c* 

^LDDtSii (i^T, Gate-drain Overlapped LDD£# 
RLTGOLDiPP^) *t»6nT^&. 
[0 0 1 1 ] 
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®ft6a7c*§v-x««*fctt p u-f >mmzv y ? u 
n^©yy^u>^ft 5 5 o x:\zx 4 mmm&<z> tarn 

[0 0 12] Lrf»U y**MJ >iffpffl*»Sfc»fc* 
»#*Ete«im3ftaU 1 x l 0 2 Vcm 3 J^ 

±, »£L<tel x l 0 21 /cm 3 T^D t >J>&*# 
P — if >^"r^cD(cSf ^^S^rP^^^JBt^o 

[0 0 13] Bi@»-#»«a<07?f-r^v 

- i/tasi^ni: l d Dfl««®?iKtt 

[0 0 14] K_h©i5fc*5BWtt* ^^tc^^^v^t 

[0 0 15] 

WlTFTt»20nftWlTFTi:p5 : t^ 
SITFTt&B-»«±Jz:ffllAfc*#flc»«T*oT. 
mffS^I 1 (^nft^iHT F TOD^aS^Jl £Jg/$3ft5 
Jgl 0>TM«rfli«i:»2O^3ffi»««i:tty— P«ffiCD 
*>MMfc:RW-6ft, 1IE^2 © n ^ t^iHT F T0!)^2| 

— hnm<Dfttis\zwtvt*>tis mfcvr + ^jvmr f to 
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[0 0 16] *5WiM:, SSlCDn^v^I/^TF 

Til2^n?t^MTFT«hpft^;^TFTt 

nft^WTFT0*8Ml:W$n t LDDSi 

/0 ft. Stfl5^2cDn^V^;i/^TFTc^^®#:^tc^J5fe$ 
ft, LDDI«i?5:SS3 0^I«ff«[iy-Mfii: 

mtzn. M i g? t v^ j r*)imTFT<D¥mfcm\z&i&'£ 

ft, LDDS8t^l>l4W«iEft««liy-MIt 
-»*«»a*±5lcHW-6ft, y-xtfcttHi/ 

[0017] *& % *&im. mmmzm-tztizmi 

nft ^JUT FT^pft ^iHT F T £ — 
il:l^f;*i#glT^oT, ittffSSg 1 CDn^*;^ 

f T<D¥mfcmiz&i&isnz>m 1 ^Mfe£s«<hif§ 

2 ©^tt»I«tM:y- btio*HBl:R»t 6ft, DTE 
S20n^v^HTFT0M*gCM^n^3 
<a^tt«r««fciy- P««i— «3&*«a* «fc vlzmttZ 
ft> rf^, *3©^tt«**tty—h««©^«ic|R» 
6ft, MEp^V*;VfflTFT©*»*JBfc»*aft45 

[0 0 18] *?8Wli» ■*flSIORtt&ft*ftl 

©nft^MTFTi:, B»Hr»lCR» &ft*JB 2 © 
n ^\ *)VMT F T <h p *)IMT F T £ — MU 

aTFTO**#II^$ft, LDDfi«t&58l 

©^M»««ttty— P««©^«fcR»6ft, jtrriajg 

2 © n ?t ^S!T F TO*8#BI:M$ ft, LDD 

Si5i:s»5ft, v-*s&ttPi/>f >««t 

ttrlEp^^^;b^/TFTcD^^^S{C^^$tl, LDD 

SJ^lcRtt^ft, ^O, V-XtfcttHH>««t 
tt&ffS 5 ®^F*E«|««tty- h««©^«KLR» 6ftT 

[0 0 19] ±E*Wtt, B9E3S2 (^nft^l/ 

FT*V\'>; 7 r ®&fcRtf 6ftTt>5 ui^Mt 
50 LT^5. 
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coo2o] aMgipm. mm&ffiiz*/va>&± 

fBAUrB±^*^^7CigSl x l o'Vcm 3 -! x 

i o 2 Vcm 3 ©^g^'r^^fc*##:M*^;JK■rsx@ 

C»»S#fiIii, l»E¥i!i<WJI&|l**-r*lSi. 

t&wmt UT^S. 

[0 0 2 1 ] -fcfBWtt. *6«atffiKS/U3>** 

rtVTM±tZ&*X7cm* 1 x i o'Vcrn 3 - l x l 

0 2 V c m 3 ©}ftaET^;t*¥S#l§;£j£ffl|-r3Xa 
t. *2©ini^afc«t»3StrSftfe«7c3fe*fl9l2^«:«:J{g 
fc»»S**ISi. H?I3¥«#)g£[&£-r-5Xg£. 
Sr*T S C t t b X H -5 „ 

[0 0 2 2] *&. #5SHJf4. MgiHfc^MfCl^'J 3 

1 ©nn*«iac± 9 ^a^^«#jK&?fj5£-r.2>x@ t. 
«JE«*«*##:0E±fc:AurB*»j*-raxai. fj 

EA«J7JI±lc#3tfX7n**l x l o 19 /cm 3 ~l x 
1 0 22 /cm 3 ©*S-C^-/^^#^#:Si^#j5Kt--5XS 
<h. ^2©in^a»c«t»3S9faftfe<«7c5g<&fl9ia¥¥«:^t 

[0023] sfe. *%Hja, mm&ffiiz>'Vn>&3z 

fc. i!3n'J7I±l;#^7nS£lxi o'Vcm 3 

- 1 X 1 0 22 /cm 3 cr)ig^-r-§-/ufc*^S#:^*»^-r 

JoIIIiaO. A<rE?M&ft¥;B#IJt£il8A 

<t $ t^st ^ ag #jg s m s t * \z mummit m * 
mm*Btemiz&mzi±2>j:M£. M&*&&f&*:m& 

[0 0 2 4] Sfc. *5BKtt. <e*fc«ffi±(;:|gSHfc&.<E 

a-rs«!«7r^<&miD-r-5xat. ffimmm»M\Z'>v 
=i >*±*»i:-r***Ki|i*ft:«t*»j«-r*iai. 

irE*«S*«#:JK±»c/\>JTH&^-rsxat. flff 

m#&n*m&m±izft#x7cm& i x i o'Vcm 3 

- 1 X 1 0 22 /cm 3 ©«ggT^A,;t**&#:^£^j6£-r 
Siat. in*Magfc«kt>. INE#AK¥«ft:jK«ll3A 
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ftafe-teaK^w^Bts^ris-rsiftfciMrEifcflETc** 

tSIIt. (WE«**^»#:«IC:U'— IfJfcftBRjWfS 

[0 0 2 5] *»9!tt. ffi|»«iB±l:«rA^«{e 

3S-T€>tt!«7£*Sr^AD-r*xai:. S9E*g»^ffi(C->'J 

^>&±^i-rs^fts##«:jK*^-rsxat. 

fflrE#ftJt*»#K±fcAU 7I*Mt5lSt, fff 
E#«H¥3I^JS±»cS-jtfX7Cig* lxio'Vcm 3 
/0 - 1 x l 0 2 V c m 3 ©SST^fc*¥i3#:fll£^J5£-r 
mrE#^#:«IC|g-^X7C^^^iD-rsxa 
<h. ijn*MaJSfcJ:D. ffiE#A3C¥*#JR&INM:3lir 
^SM¥^#:JK*^j*-r* fcffiEfttt7G*&«trE¥ 
$#JBtl£;£»r$-&«>xa<fc. S9E^»#:JgE&l**-rsX 

at. ME»«K¥»#:jKfc u-— tf^^Ksw-rsxat 

[0 0 2 6] ±E*«te*V»T. itE/tUTJBtt 

20 [0 0 2 7] ±E5B«fci5^T. t!HA'iJ7Itt 

^9Xv«iaR:At)WE*aH¥*#:K©*a*aflsu 

[0 0 2 8] ±153891 f£ 43 HT, fTE/\*U 7B« 

■B-StrE^SiR^^JKcO^ffi&^bT^^ns C t 

[0 0 2 9] Sfc. ±E3S91K:43Vvt. S9EA*UTJg« 
fllJEl~l OnmtWSn. MSttT*5Ct&# 

30 [0 0 3 0] ±E5S»K*V>T, ME#;*f *5E* 

«He. Ne, Ar, Kr, Xe*5Mtlfc-i*fc 

[0 0 3 1 ] ±E38il:*^T. SflEJg l ©2inf& 

^aa*3«ktxifESB2©*D^a{i. Any>7>7. ^ 

[0 0 3 2] *&» ±E*Wfc*t»T. ffiEttlcaftiMt 

So 

[0 0 3 3] ±ia%BqtC*3t,iT. pTEm2©ADS» 

•So 

[0 0 3 4] IBSStfiKT. H9iatt!«7C^« 

Fe, Ni. Co. Ru. Rh, P d . Os, Ir. P 
t. Cu. Aufrt>Mtttltz—m£.fciZ&&m-V$>Z>Z 

[0 0 3 5] *%Bjtt, ijie»^K±t*#frH& 

50 f^nsicili. S9E^W#H±(c*6»K^^fie 
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4xrx» 5 (D^mvomm&Mf&Tzm 5 ©igt^tt 

[0 0 3 6] *#9m» ttl«!flr± 

-rajS2©is£, nre«iut±^ffii»«e(Z)«*ji« 

-^«^cD^Mfe7c*^«p its i (o^m^m^^m 
M5S50iii, strfa^2^tt(D#m^^v^^^ 

-#m^lO^*E#J7C*Sraiijn ITS 2 RtXSg 3 O^FMfe 
M$:Mt§S6 ©lit, mUHSB 2 

[0037] ±tmm\z&^T. mm-mmmo 

^M«ltt n M4tS^««fT$§ C i ^Spit IT 

[0038] £fz, ±mmm\z^x, ws&*m#;m 
imm^m^m\zmm7tm^mi]ULxmi(Dmmm 

m±\Z^XZ7tm&l X10 ,9 -1X1 O 2 Vcm 3 0 

[0039] ±E**ifc*^T. mm^xxTtm 

\t, He, Ne, Ar, Kr, Xe*61tftl&-li 
[0 0 4 0] 

Ttt, Ar) &*tT^»*«Sr^«b, d©JJt&y y * 
[0 0 4 1 ] ® 1 (A) fc&^T, S«l 0 0tt*©*T 
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MKl 0 1 tLTifi|*6tl$ 1 0- 2 0 0 nm<Z)/P£ 

H 4 , nh 3 , N 2 o^e»fP«snsSi»^fc;^fe:^un 

>^£r 5 0 nm©JP£ fcJgjsfiU S i H 4 <h N 2 0 £ f£ 

[0 0 4 2] TIM l o l ©±te»/fc-r*#»K¥ 

^MBEC VD$, ^f^/t^^STl 0 - 1 0 0 nm 
20 ^5X10 1 Vcm 3 OTCSM$tTi5<t^K £ 

[0 0 4 3] ^<E>&, #AK^«#JKl o 2©*sa(c, 

(HI (b) ) . ¥*#K®«Aft««3Kr««ftli^ 
30 ©**A«7C*tbTtt« (Fe) , ~ytr)V (N 
i) % (Co) , )V<r—V2± (Ru) , 

A (Rh) , /t^v^A (Pd) , ^X^^A (O 
s) , -f US^A (Ir), fli (Pt),«(C 

u) , & (au) &£t&d> cin^j&^aan^:— a 

MS$J§tT 1 - 1 0 0 p pm©— 
WS-y^igS$xt!t-Ti#lTM^tg 

■TSfcJbKl, #M^«*Kl 0 2CD^®^^tbT. 

te^ffi&M&LfzW:, Bftty^f^jgSTffllLT 
If^«KMLT^< 0 y'Ja>^^i#io 

# < c t \z j; d n n - y fr^-r « ^ 

[0 0 4 4] 0 3tt£<Z)J:5£2Fffi 

>0 MR¥*#R 1 0 2 HP^T»llft»« 1 
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C o o 4 5 ] #M¥«fflK l o 2 £MK7c»^rJ| l 

fflVi^PPfl^T— — ;P (Rapid Thermal Annealing) ft 
(U*T> RTA*£<hf2T) ssun-rso 

So 

[0 0 4 6] RTAffiTfr5»-&^tt. 1)mm<0?>7 

*-n&i~i 00, #£b<&2-6[iij»9igTo ^> 

W»fCfA6 0 0-1 0 0 Or, fiPiib< «6 5 0-75 

(c) f^tMIMMl 0 4^#§^t^Ttl) 

*R»*C tfc:J:Otti;j6T31«T*S«)OT*S. 

[0 0 4 7] ^i^S^lT7r-^X7r-J^ 
&«^S»-&fc»4, JD*tfflafc*£'B, 5 0 0t^Tl 

ttms&oinft&aefrvi. #ss*t#iio2^ 

Wt-£**£Mft£i*T&< 0 fit, ««HP*ffl^T 
ft**H»'fteT5 5 0-6 0 0^, *?£b<J;i5 8 0 

«flS3l*So u^LT, 0 1 (c) fC^T*Siift¥»# 
Ml 0 4 S:Mt§ 0 
[0 0 4 8] SSfclSIMfc* («0±#:i»l:^tf5iBS 

Zfz&lZte, mi (d) T^T£5fc*gitl«¥«#:«l 

<hbT&, X*5>^U— tf, Arl/-if, K r 

B#U-1f chbTfci:, YAGI/-if, YV0 4 
U— If, YLFU- If, YAIO3I/- if, — 

if, ;i/e-u-if, > K^-r h u-if, ti : 

*7 7<7U-1f&^#lf&n&. ^n^<^l/-if$r 

u— if*«»*6*itanfcu— *f# 
^758iH«[»3 0 0 Hztb» u-— tf— x*;i^— $g 

^£ 1 0 0-8 0 0mJ/cm 2 (ftgWC(i2 0 0-7 
OOmJ/cm 2 )^ Y A G U — If 

m&tzittom 2 §1$^^ ^/vvx&mm&st 1 - 3 
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OOHztl, l/— tf-x*;^-*«*3 0 0- 1 0 
0 0mJ/cm 2 (ft^C«3 50-800011/0111 
2 )d:nt^K f LTgl 00-1000xim, #Jx. 
«4 0 0 mT«ttfc«5tUfcU--tf3feS*«^aSfc#| 

oTsaw-rntfj:^. Yvo 4 u-if zm^zm 

^, HJ* 1 0W<03»tt«fiOYVO4U-lf^e > ^fflS 

n& if o b 

T, ftfi*©*KlYV04iiejl^#*ffl3t^*^&An 

0. 0 1-10 0MW/cm 2 g| »^L< 
fcJU 0. 1-1 0MW/cm 2 ) WB?»5 0 ^b 
T, 0. 5-2 0 0 0 cm/sgfi©SgTl/-lf)tf: 

^fnicit'b, ±m\src&5teu— if &jhh* ^seu 

— 1f#*3MM*K:Tl 0 0-4 0 0m J /cm 2 [:I* 
b, 9 0-9 5 %(D^-A t -7y^^fe-QTiglS* 
»Ml 0 4fc*f'TSU-1f«iaSrfT^T s bA^o 
[0 0 4 9] ^0)J;^(cbT^6tl^^ffig^^#:mi 

TftWftMEiTnB, lxio 19 /cm 3 ^ix.|)I 

So 

[0 0 5 0] £t\ 0 2 (a) fc*tJ:3lcjieM*» 

#m 105 (Dmrnizm^m 1 o 6 &^-rs e ^ginn* 

K&^T, ^SrS^^mi 0 5±fcKttfc*^/B 1 0 
[0 0 5 1 ] AU7I10 6CD»'$ttl — 1 0 nmgfi 

*TfflabTfeH«fc^5#;i^=*1M 

40 \/>*3B*S^TKft«iaftffoT*>A^. £MJ 
->*-7>*m^. 2 0 0-3 5 O'CSAfclmJULT 
^8ftJ»S:MLn , J7S^LTfefiK AWi, :/ 
7X7CVDS^^fi, »tfift2Tl-5nm 
SS©aft(tS*» L T/t U 78 t L/ T ^"ftl 

>^1M hffllc^lfrT^T, yy^U>^if-f KoBft* 

xa^ptctt, x5/^>^jKd*b^^sat> 

>*T4ffla -T S £ <h K «fc 0 $ ti S ^ ft ^ 
50 1M Hit* S^yU3>I (S i Ox) , *fctt*3FL« 
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[0 0 5 2] #tr*T, A* UTS 1 0 6±fC*/1y^ST 
y^^'J >^1M M07 tlx, JHE^^S-^tc** 
1 x 1 0 2 V c m^i^igT^ 2 

<tt*Wfctt» *SSxUr]>M) £25-250 nm 

10 7 «^SS*S*Il 0 5 £X:y^>^(08S?Jfc& 
[0 0 5 3] fc***lfc»IBTtt, /£BSjE*£0. 2- 

i. 2Pa^o. 2 p amm-c^xm^^mv. m 

ffirtK*<B*«*frtt, (Ar) SI^5 0s 

c cm, figJK/^ — &3 kW, S^M*^: 1 5 Ottb 

[0 0 5 4] i9J;D, j*fltffi*3&tft»tnf4«V^£, 
l^^A r«*«H<ftt)yy*U>^ hilTff 

/&m<Z>jBE7j£0. 2- 
1. 0 P a t 8 1 f:Sbfc*tt*8fflth 

a. ^#Xtc^£1 x l 0 1 Vernal x 1 0 2 Vc 
m 3 , »£L<&, lxiO 20 /cm 3 -lxiO 21 /c 
m 3 , iO^U«5XlO 2O /cm 3 0Mm, 

[0 0 5 5] &45 % *ifX7C*tt*SlflcUt*T*na# 

(He) , *Jr> (Ne) , T)V3> (A r ) , ^ U 7" 
h> (Kr) % *-fe/> (Xe) A^lSnfc-iSfc 

So 

[0 0 5 6] ?V*V>#&mmz&\s%L\fZ>\Z.\ttO 

*^7--;MS^RTAfiTtf5. 77-*X7--^ 
ttTfr 3 g$§lg4 I f:T4 5 0-6 0 0t 

to. 5- 1 2mm<Dimmmm&ft?o rtas 
#s l<&3 o-6 o^*r$-&, ^n&i-i ohk 
fftafeom^ **#«^BBftictt6oo-i 

OOOr, ff^l<[j;7 0 0-7 5 0 T;S*fc*T*Jflfc 
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[0 0 5 7] y y *U>ytt, *yy*'J>jfI« (}f 

02 (c) fc^lriT^HlT^T^^fc, 

/0 [0 0 5 8] ^MMliaoTfelXl 0 19 

/cm 3 - lxi0 21 /cml SSUIilxi 0 2 V 
cm 3 -lxi0 21 /cml J:Dfftl<«5Xl 0 20 
/ c m 3 ©Igtf ^XTni^t^^iM 1 0 7fcMB 

[0059] ftxx&^ts^m&m (yy#u>yw 

10 9tbT3/^->m&W. HI 4 (a) 

ttfc##;*#«E««l 0 9 l:»ftSt5^t^T^-5o 
114 (b) tt, >^*-f h 1 0 7jg£4 3 T^T 

>^ffia*ff'5 ut^T^So HI 4 (c) y>y^ 
U>2f-!M h 1 0 7^6/tU7Il 0 6£Mi&LT. its 

tf, HI 4 (a) - (c) ©WxMMiimt 

[0 0 6 0] y-^U>^l8»7ft, #M¥**1 
40 0 7 $l*3»fCX7^>^UT^tSo X>y^>^0D 

^-^A/WHDt^H (fl^SC (CH 3 ) 4NO 
H) *M*»J([ft27;WUil*l:i-S'>Xy hZy 
T>tf~<!Tio C£.&T?£Z> 0 dCDU^A'D Tig 1 0 6 ttX 

[0 0 6 1 ] C7lTi2 (c) K^ckSKlflfc&Tn^ 
<D*S^1 X 1 0 17 /cm 3 £(TI:STtM$n^^l 
50 g¥«#ll0 8^a^Tf§ o :7lTM$ 
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LT^S, uO J: 5 ftl»AK¥*#ll 1 0 8 ttT F T© 

coo6 2] (mmmm2) ?y*v >{f^ htv 
co o 6 3] mm,mm 1 fc^n, a*d 7iio6 

A f U7Il 0 6±f:^7XYCVDftTt^ 
7C^£^tf*2»#:jK 1 07^ 2 5-2 5 0 nm^JI^T 

[0 0 6 4] WmXX £ A r : S i H 4 = 5 0 0:1 0 
0 s c cm, &mEEJ]&3 3. 3 P a, — £3 5 
W, ISlg$:3 0 0ti:l,T, ^7C**#tt*W 

o 7*^j«bfc«, Jnawfiasfrv^ «ea«¥«s 
#« i o 5 tpoiiTcX^y ^ ^ u >ifu--r h 
€r*tr*#«c«) l0 7l:»iS«c^T*5. c 

VCVDfiQoT^ «fii«7C*OSS^l X10 17 / 
c m^Tl^tfii^nfe^IS* W 1 0 8£# 

[0 0 6 5] ft*, ®17 (c) fcjR-r*3fc. 
£#fr¥»*MStl 0 7 «rfl£j5£l,£«, £ £ fc-f ;*-> K- 
:/ftT#;tf;***ft¥*#:||ti o 7fc#UT##X7c* 

(^\Ur>A (He) % (Ne) , T;i/rf> (A 

r) , i7V7h> (Kr) , *-fe/> (Xe) jfr&atf 
ftfc^*— StefcfcMMfc«) £*JnLT*>J;H. Z.<D£ 

fc^+M xatfta: & x sssan-r s xs & fr 5 c t 

T> A U 7B l 0 6 §MSI:t§ u i feTf So 
fc, 0 7 tci;D;A;^ft^^££U£-fr, «ga 

0 5 £<BX!y^>^©8#;jfc£*fr<-r<5 

[0066] mm,mm 3) 17 tt*»g§©— *jsjg« 
^^T»flt5. m 7 x^mmmm i\z^xmm 

[0 0 6 7] 13 7 ( a ) Rtf0 7 ( b ) 1±&K<2>«1R 1 
<hfHllS^X@T^0, »«1 0 oii:Ti««i 0 

i , $mn^m^m 102, mmTtm^m 103^ 

[0 0 6 8] *0>&. 0 7 (c) IZtRT^oIZ. 
WM104^I(;AU71106^MI > $ £ 

fltl0 7fi, ^f:^X7C^^lX 1 0 20 -2. 5 
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x 1 o 22 /cm 3 ®Sgmnsi:p(:x/l^SJ 

[0 0 6 9] fit, 0 7 (d) fc«"TJ:3fcJra»4fia 

T--;UfeTff 5»*fctt % a*SI«4 , tT4 5 0- 
600tTO. 5- 1 2«FW©JP«WaaSff5. 

6 0^> ff£L<&3 0-6 0#,&ff£l*\ ^n£i- 
1 0 0, »*b<tt2-6BI»0SBt". ^>^3fc«<0* 

0 0- 1 0 0 0t 4 ff*L<fi7 0 0-7 5 Or^StC 
*TlflilSn*J;3lC"r-5. YAGU-if, YL 

FU-if, YV0 4 U-1f<DlB2*H» «S5 3 2 n 
m) ^SSItbT I foy^^U>^^fT^C«i:^T#^ 0 ^ 

ftt§ 0 y«y*u>^»fflafi*fctt#u ct 

DBIT*SB (SfiWBTy >y * U > {fifim^ c <h ft 

0 7 (d) fc^VC^fflTST.fc'Sfc, fttt7G*#t 

[0070] c<Dium^m\z^^x^, 1x10 

19 / c m 3 - ixi 0 22 /cml ffSKfilXlO 20 
/cm 3 -lxi0 21 /cml «kO)fSUtt5XlO 
20 / c m 3 ©IgTt^7ct 1 07ti 

»afctscttta:K una, #*fx7c*3&«±iBffla 

[0 0 7 1 ] ^(Dt, 0 7H«»l:iyf 

^ >^lTiit^c Xy^>^©2f«;£L,THU C 1 F 

*!M H Offc^iS (CH 3 ) 4NOH) 

T^* UJSJSfciS^Xy hXy^>^Tff 5£ 

bT®f£-r& 0 /l'J7Bl0 6^©87y8l; 

[0072] s&icraaft;* (flt©^#afc*ws«a 
£s<&, tta*irtfc3aafti-s^i«**niEr 
40 07 (e) T^TJ^fcaeafliis&^rrs 

0 4 ^^bTU-tf^fc^rSSIt-rSCl^t)*^) 
\s—*f \Zl£WL&4 0 0 nmHTCI^y? U — 
+f*^, YAGU— 9 , ©JB2iK«|*, S3MK«ffl^ 

^>o ^rniaTt), *i?>5gLjs«» 1 0 - 1 0 0 0 h 

f:T 1 0 0-4 0 0mJ/cm 2 (:I^L, 90-95 

%<D*-n-7y7mtt*b-oxm*iL. mmn#mitm 
i o 8 £^srr£o 

[0073] (mmmm 4) ms \±^m<D-mmmm 

so ^MniT^O, ^a9t¥«*KcDdD^ttttfPffi 
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[0 0 7 4] H8 (A) K^TJ; ^ fC, Titfe^fijg: 

l3 0 11Cfti7cittS3 0 2 W*n o cn 

[0075] *<a«. ^8 (B) fc^-r«fc5fc:#AK* 

t^&X/1yd7?£-e 10 — 100 nm<D#$Jc^jBS-rs« 
^f.CA f 'J7|3 0 4 ^Mn o Cltl6©»J«^rtttt 

[0076] as (o -?7jkT£v\z. j t<D±\zmmm 

CVDitTft^aXfel x 1 O^/crn 3 -! X 1 0 
2 Vcm 3 > *?£L<te, 1 x l o 20 - 1 x 1 0 21 /c 
m 3 , iD^l<}j;5xio 20 /cni 3 ©SS^* 
##JK3 0 5 ^2 5-2 5 0 nm0f$TMt§ o ft 

*wictt#aKs/ija>iifta«t-* 0 3 

[0 0 7 7] f LT> 18 8 (D) \Zt£T ± 5 lC*Df&#!l3® 

ftRTAffiTfr^p 

[0 0 7 8] RTAj£Tfr-5#^fctt, ^Pl^ffi<» ^ ^ 
t£M£1-6 0£I\ jfSKtt3 0-6 0MffSt, 
*ft&l-lO0, #£L<tt2~ 6 01*931^0 ^> 

W»fctt6 0 0 — 1 0 0 or, #£L<te;6 5 0-75 
&ir>. £ft, 77-^^7--«^^§l§|:ft 

Jra^AQS 5fe J£ "6 . 5 0 0TCJCTl^FBB8fl[05iiDj»ffla 

*mznmiEi£T&< 0 fix, **t#?*js^Tas*3? 

Bat(CT 5 5 0- 6 0 0t, »iL<fi5 8 0tT4 

[0079] zcDimmmmizj:*). mmjtmmmwm 

^^*MI3 0 5 K|rW>oT (0 8 (D) <7)^gj(^^ 

[0 0 8 0] *aS#:^3 0 5 &l«WCXy? 

>^bTSit§ e X7?>^MtlTft C 1 F 
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*-f h (ch 3 ) 4 noh) ft*ty*jg«a^ 

LTffitg-T^o *fc, A'J7l3 0 4f«©»7!y8l: 

[0 0 8 1 ] ^LTi8 (E) fc^TJ:5fctt*7C* 
©SS^i x 1 0 17 /cm 3 t(Tf^Ti^n^l 
(I10*l#l) 3 0 6 SH5 
Ct*«TS«. ^©^1S*#M3 0 6<Z)^Stt£:if 

[0 0 8 2] ^LTM$tl5giS*lffl3 0 6 
3 0 6 fiT F T ©ittlCD^T/j: < , :7 * h 

[0 0 8 3] 

*»©»33aKlR»*B»|p|K©TFT (n^*;i^T 
FTStfpft^JHTFT) *H«PfcfPJCrS*ttfc 

[0 0 8 4] 01 (a) td^^T, »«1 0 0^7X 

ft. 7 Sfitt&f 7^7 

[0 0 8 5] fit, HI (a) fc^-r^SfcXJgl 0 

0 _fc S/ U3>E 3/ U n >* * ft ttttft Sfls 

^'^>« (S i O x N y ) «<Z)«IUR»6A«TiAieiK 

Ml 0 l SMtSo «ttT«S*e»JBEl 0 1 

£LT2g«jg^£jG£tK S iH 4> NH 3 , RtXN 2 0 

t iT«$n§i 1 mtg.itzsv n >^ 1 

01a£50— lOOnrru Si H 4 , &££N20 £r^jft 
^Xi:lTM$tl5S2 Sftf^y U n >g 1 0 1 b 
£1 0 0 - 1 5 0 nmO»SCt)|»iSf§«2^ 

[0086] sttjBir«*»#iir4, T»Ri 0 1± 

fc»J*Lft#»«*»#at*||»ftL,T»*. 
**Rli3 0-6 0 nm©»STML» #A 

K*»#«i0 2o*ffiic 1 »Aft«4ijkr«iktK^ 

~C1 - 1 0 0p pm^-7^i^tW®Z7«Sg 
K^— Ta#LTilM|t**JB 1 0 3 
(0 1 (b) ) o 

[0 0 8 7] 1 0 2 tM«7C*^#^ 1 

?0 0 3 t*»*bfctt«&«»L,fti*^AftCDft«>(DiD 
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mmm&ftoo **as«-cfi, RTAttrini*iffla*fT 
-6 o#^«r^ii-, i~i 00, ff^b<fi2- 
^«fMR3»tnmnic»6 oo-ioo or, 

IMMbSli-, SI (c) fc*ril&asi¥»#«i 04& 

[0 0 8 8] t£*>\Z&&4tm tt**a 
Sftfcfctt, Hi (d) 5 1 

HftU — !f*ffl^T*J:^. gC#lx— if tltlt 

tf, A r , Krl/-1fm0, 

-if^LTta, YAGl/- tf\ YVO4I/- tf\ YLF 

l/— tf\ YAio 3 i/-tf, #^xu-if\ ;nf-u- 
it\ 7 U^i^>H^-f FU— If, Ti : if ^r-fTl/— 

*f&£j&**tf&*is. cin^cou— if ft/an 

S3 0 0Hztl, tf— x*;i/^-?gfi£ 1 0 0- 

8 0 0mJ/cm 2 (ftSW(:li2 0 0-7 0 0mJ/c 
m 2 )t*?Z> 0 YAGl/-if^l,^i^|:^^ 

U l/-lf-i*M-8fi§ 3 0 0 - 1 0 0 0 m J / 
cm 2 (ftSWfc:te:3 5 0 — 80 OmJ/cm 2 )int 
fi^o f LTB 10 0- 1 0 0 0 um. M?L&4 0 0 // 

mT«ttfc*^fcb«:U'--if^*S«±ffifcaoXH8lt"r 
*X«i^. YV0 4 U-if£flH>£«£\ m^7 1 

0 w<oasK*ii©Yvo4U— if^^iw-tB^nfc if 
ffcYvorfiaisiaimfUftT* 
n»«fcUTgaii-rn««fc<, x*;i^-«a»a, o. 

01-100MW/cm 2 g« (ff^Uil 0. 1- 

1 0 MW/c m 2 ) fit, 0. 5-2 
0 0 0 cm/sS*©iS*TU~if*ft:»UTffi»Wfc 

iCT100-4 0 0mJ/cm 2 l:l*l, 90-9 
5 % (D t-A - 7 feo T^lS^Sffl 1 0 4 

[0 0 8 9] #ci^t, ^ig^stti o 5tctsn 
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19 2 (a) f^t^^^Sg*##Il 0 5±CAiJ 

1 0 6 £^j£-r£o A'J 7U06t Itfl 
7cm i—y>r)V) U >;?iM Melts 2 12: * c 

Tffl^sxy^>^jfi^L*e:^^v^?LHK&?gdEr 
ir5A^***-f (S iOi) ft 

/0 [0 0 9 0] #^X\ yy^ij>^ hibTlg-^X 

A r c£>^t§£5 0 s c cm, /&^£E?7£r0. 2 P a, 
•7-3 kW, S«gl 5 Ot^LTf^Tni^l X 
10 19 -ixi 0 22 /cml !ff^l<«ixi 0 20 - 
ixi0 21 /cml J;O»JL<(j;5xlo 20 /cm 3 
£>SigT^fr¥«ft:BI 1 0 7 £/&Jg|-rSo 
[0 0 9 1 ] *<0«RTAtt*ffl^TJn*fflai*fTtr^ 

JnKKfefrtLTtt, Jpj|»ffl©7>^*«[ft 1-6 o^, 

»*b<tt2-6IU»l9al"ro 7>:/ftjB<Z>38>fe3fi£fcl; 
ttS&t)©tT5^ *#*K3WPIBWfctt6 0 0 — 1 
0 0 0t, fftb<tt7 0 0-7 5 0*CS«fc*TlD«l 

[0 0 9 2] y^^U>^Ig»7L *fi«*»#l 

^•>A/WHDt+^H (te^S (CH 3 ) 4 NO 
50 H) *tty**«a£7^*yi(f*fcJ;-6i>Xy My 
^>if^ffv ct^t^o d<oWr/lU TJg 1 0 6 &x 

[0093] «afc*sc#-r*&«>fc. nea^is^ 

^JK^^M^^«^X^5 L >^^bT^«fC^g|$ 
1 1 0 2 - 1 1 0 6 ^Mt^)o 
[0 0 9 4] Sfc, 1 1 0 2- 1 1 0 6 

XsTzl'&l. nft*WTFT0L^^I (Vth) 

n> (B) , 7>0^~^A (Al) , #Ur>A (Ga) 
[0 0 9 5] 1 1 0 

2-1106 *mo>f-hmmmi 1 o 7 ^Mt§ e 
y-meiHii 1 07H ^xvcvDs^y^ 

ffiX^J^b, ^(E>/^£ £4 0 — 1 5 0 nmtbTy'j3 
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[0 0 9 6] ifty'j3>R*fflM«^i:tt, ^7X 
7CVDSTTEOS (TetraethylOrtho Silicate) i 
C^S^U ^iiBJE^4 0Pa. SSfg3 0 0-4 
OOttL, iSMSt (13. 5 6MH z) mtl&m. 0 . 
5-0. 8 W/ c m 2 TM$ tTMt 5 ^ t 

[0 0 9 7] 1 0 7±fc»iDt*2 0-1 

0 0 nm<BS8l bTS'ffc*:^;!' (TaN) 

1 1 o 8 mmi 00-400 nm<Dm2<nmmm£ 
it^>^t> (w) 1109 t&mmmf&-?z>o ? 

W, TU Mo, AK C U36^6«tfn&7C#, *&tt 

JBl (Ta) ITc»j£ 

m*&fc*>*)V (TaN) ITMI, i2^#Sl 

jv (TaN) iTMi, m2(Dmmm*cum£-?z> 

[0 0 9 8] ^IC, §3 (B) iC^^K^Tfclg 
tC«fc 0 1110—1115 £rj^ 

5 L >^S^rfT^o X'^>^CHICP (Inductivel 
y Coupled Plasma : M^l^^Xv) X>y^>^?£ 
&1^5tSK ^^SXy^>^ffl^X{cPS^^^^ 
W^TaN0Xyf>^f:fiCF 4 tCl2tO 2 t 

5:25:10sccm«hb, IP a (7)J3E^"Cn -f ;i/gJ 
£>SM*C5 0 0WCDRF (13. 5 6 MHz) m*&fS 
AbT7 P 7XV^MbTXy^>^^7^ SIKH 
(fit^fXT 1 - — z?) Cfel 5OW0RF (13. 5 6MH 
z) i^^Al, tSWCft^gH/HTXlE^W 

[0 0 9 9] C(D&, &2<DX.yr>if4kmz&Z.* X 

y^>ifmfsx\zc F 4 ic 1 2 ££ffl^> ^n^n<D# 

Xtfrtfif££:3 0:3 0 sccmib, IP a<DJE^7?n 
'f;H0tSl:5OOW©RF (13. 56MHz) « 

>^£fr5 0 SSfl'J (IS^X^-^) (Cfe20W(DRF 
(13. 5 6MH z) «*j£rt£AU US MtCjIcD g E 
/W 7*«BE*HJjRrr*. CF 4 tCl 2 *l§bfc»2 
©Xy^>^*frTttWjRRtfT aNKtt>H8Sl:x 

<t&< xy^>^t io — 2o %mst<Dm 
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[0 10 0] I©^l©X^^>^iTft l/^Xh 
£&5VX#<Z>»tfc£i6bfcfcG>i"r£ £ «h <fc 9 , 

^-/^—eRcaftftfcfcl 5-4 5° Zl o bT* IS 

l ©xyf>^ll:«kt)5Bi <D^«g£fe2<D2iimJI 
^f > ^Il<0^iSI1117-1122 (^1 
CO^m® 1117a-1122a^2 1 1 1 

7 b- 1 1 2 2 b) $Mt§. 1116 tt^- h*g» 

/o iT^b si c^^ttcosmg 1117-1122 ~vm 

fotL3iC^««tt2 0 - 5 0 nmg«X7f>^tl|< 

[0 10 11*11, l/^h^6ft57^J1110- 
1 1 1 5 Sr^-tirf fcH3 (C) «k V 2 <DX 

v^>?wm*ftoo x.y3 L >ifm#xizc f 4 ^c i 2 
to 2 t*ffl^. *n j en<DXxmm&&2 o : 2 0 : 

20sccmtL, lPaCEATa^jUCtStS 
0 OWCDR.F (13. 5 6MH z) l^^gAUty^ 
XY$:MbTX7f>^^fT7o X«« (fiUsfx^- 
20 S?) fC«;2 0WCDRF (1 3. 5 6MHz) t^^SA 

^HJiip-r^o ^©S3^x^^>^fff:i:0WI^x 

yf>m D uut, ±fB»3©xy^>^*f^c 

J:f}Wl^£Mx>^>^UTS20M0#«1 1 
124-1129 (SB 1 <Z>z»«B 1 1 2 4 a - 1 1 2 9 
ail2^iSI 1124b-1129b) &Mf&~$- 
Z>* 112 3 ay- MgglT^ D , i 1 ©Moil 
11117-1122 TBtonfcWMfctt 2 0 - 5 0 n 

50 [0 10 2] Wl^TaNll^nc F 4 tC 1 2 <E>S 

T3<h, W©7<yttt*l>WF 6 W(:il<, ^CD 
tt^WC 1 5 . T a F 5> T a C 1 5 ttHS*-C»*. t¥ 
oT, CF 4 iC l 2 0)I^XT«Wi&rKTaNl^ 

l:x»^>^h5. b^U rcDfi^^x(cigfi^o 

2^W^>tC F 4 tO 2 ^SJ6bTCOtFIC&0 1 

F7^*i^ftliF^t»d«*ii:384*rSo ^<z>^ 

AT5o T aNttF*t»*bTt>»»»fcXyf 

>^i8*©Jtl0tt^&^. TaNliWfctfcftbt 

■*«*««3nft. TaNOift*tt7y*tt*i 
EJSbttHfc«K ^l:TaNl(Di7f>«(« 
TT£o fie^T. WgttT aNJKt(3DXy^>ifJSAlc: 
ll&f^SC^3&tpIffi^^t)W«©Xu/^>^iaie*T a 

[0103] fLT, I/yXh^6^^7X^^i^ 
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H — ^tt©*frtiH-X*& 1 . 5xi0 14 atoms 
/cm 2 <hU il!S«JBE£6 0— 1 0 OKV«hLTfr 

m> mmm\zizv> (p) ^fcttjat* (As) 

So £<B»-S\ S2M©SfI 1 1 2 4-1 1 2 8* 

fi^»fc»l<Z>^W«r«Bttl 13 0-113 4#^/££ 
*lSo SB 1 ©^*E«J«« 113 0-1134 fCta 1 X 1 
0 16 — 1X10 17 /cm 3 (DlffRlTnI^4t5 

[0 10 4] m4 (A) K;^T£5tCU>>X h 

^^^77^ 1 1 3 5, 1 1 3 6^MIS20F- 
fcf>;?#llI&fT5o l l 3 5teK»ia»t0p^ 

TFT *»/STS4**#JB V 

tw<Bjs&<&««£««r£v;*£'r* *^^^i i 

[0 10 5] *2©K-fcT>iffflate*tt*-f#>K — 
^S©^#«H-X1§1 . 5xi0 15 atoms/c 
m 2 <LU *PjS«JBE*6 0—1 0 OKViUTU > 

(p) &H-tf>^-r«»o ^2^«^«*g 

1 1 2 4- 1 1 2 8 Rtf hjj&SJK 1123 <£>«|J¥<2 

^ 1 1 3 5, 1 1 3 6T«fcn&**i:tty> (P) 

ttaSiPStltt^o ^^LT, S2^M«lMll80 
- 1 1 8 2 <hSB 3 (B^M*** 113 7-1141 *» 
6££nSo fB3c2^M»^l 13 7-1141 \Zte 1 
x l o 20 - 1 x l 0 21 /cm 3 OigffiitnI^#4 

mm*?- hmmmcommmz* osb3 <D^mmmM& 

0 «bfi«Afc*fiEStl, 1 x l o 18 - 1 x 1 0 1 V c m 
£ <h fc: & S „ 

[0 10 6] #CV>"C, SffctC h*6)i57X>l 

1 4 2- 1 1 4 4^MITI4 (B) fc^T «fc 5 EJS 

KcfcO, p f t *^ST F T S»*t***#ilC p i 

mmm 1147 Rtxis 5 (D^mmmML 1145, 114 

6£^/&-<rSo »4(D7Mtt««ttJB2»ttCE)««JI2: 

Mte&mmz&fg l '2n2>*><D-z}by)* ixio 18 -ix 

1 0 2 V cm 3 0M®iTpI^4-r^«i7uS 
#*»2*ia«fc5fc'r€>. IBScD^M^M^l 1 

4 5, 1 1 4 6 fctt 1 X 1 0 20 - 1 X 1 0 2 V c m 3 C2> 
*S« IT p a & ^ 1 5 ^«ftS*^J81n s ti S i: 5 

u> (P) tfwsnftMT***, pi^Mt^ 
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[0107] ft*5, |g 5 O^FMftM^ 1148. 114 
9 XtfSB 4 1 1 5 0*i®*afc*3^TfiUe 

[0 10 8] £t±*T©XST- J E-n j en©*#«:*(c:n 

itfe^pi©8ti^ft§^MM«*«$n 
So sg2 co^w^agm^ 1124-1127 ny-M 

H<h&S 0 SB 2 <D7gtt©#«» 112 8 teHfitSB 

to \z, m 2 (DmvtcDmmm i 1 2 9»4H*«fc*^Tv- 

[0 10 9] i5(iM^g^I10lMIl 
115 1 ftJMW*. -^l^lMill 1 5 1 

1 0 0- 2 0 0 nmtlt^U3>t*im<6j|JB 

n^lKff 1 5 0 nmOBftgftv'U 3>R-C* 

So sb 1 c^jsrasejSJK 1 1 5 liiifcSft^u^ 
[0110] ^cot£, ^n-eno^^JBfcRinsnfe 

l?iS*T4 0 0-7 0 Ot, «««Jfctt4 10 — 5 0 
tt^lf y Yyr-**)VT~-)Vm (RTA^) 
[0 111] ±BSttftffl«£H«Ffc:* «6ft^©IKfc« 

;=FiW««« 1137, 1139, 1140. fttfSB 5 05 

^fmm^i i4 6> i i 4 9^7^ y >^$n, ^fC 
^ * * t. & s * mfcm *<D-yt- Mtm&fo 

So 

[0112] ms^^T^o^z, micommm 
tmi 1 5 i±Ki*«ie»«»»3&^d65jB2©Bm*e 

40 »g 117 4 ^Mt^c #C^TN V— XK* 112 7 

[0 113] ^<E>t£, A 1 , TU Mo, Wft<H£fl§H 
5 0 nmCDT i g|<h, J^J¥ 3 0 0 - 5 0 0 nm(D^| 

x, y-7Sfe(iHH>E«i i 5 3-1 i s 8, y 
- hiB^ ii6o, s^ib^ 1159, mmnm 1 1 6 
i n*. 

50 [0 114] ^±©iillt, nft^HTFT4 0 
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1, p^t^jl/MTFT4 0 2, nft^HTFT4 
0 3 Sr«-r^K»lHlK4 0 6 <h, n^t^HTFT4 

0 4 , §Rf§i4 0 5 <h£;ft"r£>HlStaU 0 7 £fnj— g 

WS:ff£±7^ h 'J ^^ISt^ fl M. 
j@X£E4 0 7©TFT(ipf t^MTFTta5oTt) 

[0 115] K»[Hlgg4 0 6 ©nft^iTFT4 0 

1 (S20nft^HTFT) tt^**^#J*flWtl 

16 2, y- h««*»jaE-r*iu 2 <z>7Bft<z>2**ji 1 1 

2 4 t-ffia*fi&£SB2(0^ffl»«« 116 3 tV-X 

H U-f >£S*£ £ LT«iglT3fg 3 CD^FM*^ 
«116 4§tUT^So pft^;^TFT4 0 2 C 
tt^V^^«JBS««l 16 5, y-hSS$r^jBftt"^» 
2<Z)»ttOiMl 1 2 5 a&mteZK4^tttoto 
«1 1 6 6 t V-XSSSft li H K >Mt LTi« 
1*5^5 W^Ml 1 6 7^f IT^So n5F^* 
WTFT4 0 3 (S20nft^iHTFT) fcfcj;^ 

168, y-hmm*mj&Tz>m2<D 
mvt&mnm 1126 1 2 <^^m%m^ 

116 9 t V-Xfi«S H K >«« t LTlfg-r 
nft^JHTFTWpft^MTFTfaDy7 

ft^BCBM^?), nftWiTFT40 1Jfdj;4 

[0116] ISS4 0 7(^IiTFT4 0 4 (Jg 1 <D 
n^tWITFT) 17 1, 

**-h«**»«-r-5IB2©»tt<08|*JBl 12 80^ 
ICM^nsSl <&^*E»S«l 1 7 2 ty-7«* 
H >««<L LTat^-r^m 3 c2^M^®*£ 1 
1 7 3 ^tltl^ 0 «Kft«S4 0 5 cD-^(^m 

SiUT«te^S^W#»fcttJB4©^M*«*l 1 7 
6, ^5©^FMM«1 1 7 7«$ntl^o «JS 

*^IT, SS2J£tt<0«Sl 1 2 9<h, ^Sgffc/g 1 1 0 

[0 117] £<0cfc5&®*SB4 0 7CD±Sff|g£[g6 K: 

WB-B'»<Z)|lfffljBJB*lBI5fc#>BLT^«. 0 6 <D 
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[0 118] H*«Rtfffi»|5iK^B*-rs 
HBfl:«fcJSi;T#lHl(6ft»*-rST F TcDSBg^gjg 

t«tS e HffcWKte, n^ir*;VaiTFTttBBSfl: 

5fC, BtftlUBScBn^^I/SIT FT&y— — 
S&rt*fi&£LDD«jS£LT» ±l:*yh + t'J7M 
tCcfcSTFT^^bSrB&CWitiibT^So 
if? S^nftWlTFTiiy-Mltlf^^^LD 

t*;HTFTfcJnA» pftWlTFT^-Sft 

[0 119] (*««2) ^hA^-h 
IT F TOffHXSfc*«W*ajK"r-5 £ <h*> *Tt£T& 
^ So 01 5, 1 6*I^T*bAy-hSTFTCDfP» 

[0 12 0] S«5 0±fc, Jft$/U3>* t SMb^U 

aHflJKKte, Ta, Ti, W, Mo, Cr ££teA 1 
«K*ffl^n«J:^ (Hi 5 (a) ) D 

[0121] ^^t?, y-Mei»«5 2*»dET*. y 

JB«tjSfcLT ! bJ;V> (HI 5 (b) ) o 

[0 12 2] ^-C, *M*»#RtLT7t;P7 7 
X'>'j3>R5 3*»CVDft, ^XVCVDS, « 
lK»ffi*fcttX/1y^U>^ffit < kt) 1 o 
-115 0 nmfl;Mri.o &*5, y-HB»K5 2 
t7^77X^yD>K53tlt RD«TM 

5 (E9 15 (c) ) , 
[0 12 3] 7^7 7 Xy'j3>l5 3 K3g 

>15 5 Sr^fSo 

[0 12 4] »»ftxa*«ltfco*:6 1 gftlyijj> 
181 5 51IIA''J715 6^Mn e A*'J7B5 6tL 
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D»fiKStlS4r$*;i^***-f Hfltft»*-r4& (0 15 
(d) ) 0 

[0125] *c(r>T, y «y ^ U >^-tM h i UTt^X 

r©«i$50sccm, fiEKJBE** 0 . 2 Pa, /\U 
-3kW, S«iSl 5 Or^lxT^^XTLm^ 1 X 1 
0 19 -1 x l 0 2 Vcm 3 , jfftKfil x 1 0 20 -l 
X10 2 Vcm 3 , i;Dff^b<«5 X 1 0 20 /cm 3 (D 

Tz>) fz&cDtomi&m&fioo tnmiBMi** rtas, 

MM&a£J:0. ^Sg*S#:l5 5(D«^7C*t«*2rl 
x l o 17 / c m 3 ^TI: tTM^^tS ^ t^Tt 

WJ7i5 6^iin o 

[0127] *©^tt*j8iDXSK:^iri'r«pa 

8^ 1 0 0-4 0 0 nmfTMno C©3»e»JR«. 

[0 12 8] l/y^h^^^YX^i^ 

T F T0iJttI t&S ^Sl > U a >fltfc: p rn^mmTc 
m&mulsT, V-X«, Fl-f>®^ L DDIS 

[0 12 9] ^SIyU3>lf:iiJD^n^^ 

*E*7c*srStt>ft:"r«)XS*fT5o m^x. ISBK^U 
mtmtz/ u n >Mt«®feftK*» ^soo-isoon 

[0 13 0] &±<9cfc5fc*?£91kfc, TFT0«i;i 

[0131] (*J£^J 3) El 1 0U7?f^^hiJJ 

^TK»IhIK85 6 5 O^nft^i^TFT 6 5 2 , p 
^t^HTFT 6 5 3, RrXH*ffl6 5 l©^-fyf 
>^ffl T F T 6 5 4 , tftlMff ffl TFT 6 5 5 ^ *^ 
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[0 13 2] y-hll6 0 8-611 G9±BfCte, £ 

u n >, mtrnti/ u a i cDinifift 

[0 13 3] &»®j&gB6 5 0 ©[5lKflt^tt, y-hfi 
•^fflffiSilBj^ <h 5r - * fll^M KHr@RS fc Tfttt 
/0 "Pfif»T* 9 n^t^il/MTFT 6 5 2Wp^t* 
^ITFT 6 5 3 KlfciBESl6 1 2 , 6 13s^»«U d 

[0134] mmffie 5 1 ^-*IS*§S6 1 4^X 
^>^TFT6 5 4 0V — Xffl£»KU HK 
>fl)OgB*6 1 5MW|fiTFT 6 5 5C0y-M 
16 1 1 tggLTV^o Sfc, SMffTFT 6 5 
5©V— *«tt*««IMEI»6 1 7 tglb, HK> 

20 [0 13 5] iin^©BB*R±fcti^t;^U3>^af<DW 

(DmmmmB6 2 o^ji^^>fb^ua>^^^^^ 
y'ja>^^§s4«gi6 2 1 &mj$,-?z>o ^ 

tt. ft3®MIHttJftK6 2 0 £#&f£LT, fH4#gjg*jK6 

2 1 CE>— jPcP^^dcDjf £fc^fgT&<5 0 

^ [013 6] ^m^ytm^e 2 7»jB4«e«R6 2 1 ± 
izmfcir* 1 to (ws>f>m«xx) &£©a« 

»«tt»»T»*-r*»«6 2 2 , IE?L£Ag, HE?L*i 
MJS, **»&S**T**«Mfc-&«rJB6 2 4, MgA 

ft<K0>#»ftm>T»J«T<5l!*«6 2 5 td^fcT^ 
5c fi^tl6 2 4©PM^**tttt*fc*>©fc* 

[0 13 7] W*fc'&»«6 2 4^(116 2 5IWl*; 

40 oZ.£WX^n^(DX, H16 2 2 fC^t^T, 4 #g 

3 ^KttSo isi 623 \^mm 622 oaa^»M"r 

©l/yXb^*l t 1 ~ 2 Mm*l^£>jP£ 

fry* h^xz&m^&ftm&msii'TByt-rzo 
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[0 13 8] ii6 2 5te, tt*HI&0/jN£^V^*f> 
(Mg) , Uf^A (Li) IZtiJlisVA 

(Ca) £^fr*>m£ffi^So $f£L<teMgAg (M 
gtAg^Mg:Ag=10: 1 Tig^Ufe^) 
Z>mM&fB^tl&&^o illfeMgAg A 1 Li 
A 1 «S> L i F A 1 mMfrlgtf £n&o £ £ 

i)S6 2 6 £2-3 0 nm. £?i;L< tt5 - 1 0 nm(£> 
iP^T^f^o DLCM^XvCVDSTMpJ 

fgT&tK l 0 oti^TolSTMbTt), MM 

<mmme> 2 3<D^^m^xm^^ct^^^ 0 

£<hTMWTS:r <L^t£T&D, ^gj«<hbTffl^S 
CO, C0 2 , H 2 0 A U Tft^iSV^ii^ai 

V^ 0 i!6 2 5 tfi^«fI6 2 4 

^ < j^sir S & £ T & S o 

[0 13 9] £<£>J;5fc:, K^M/i 6 2 3f;ifgTS£<L& 

^^fl^TS H tcJ: S^ ^ /7 

C^iUlEW*. ««^«|6 2 4»K* 

fc*ft yUa>^f; friKftSft ^'j3>*fcliDLC|« 

6 2 6«^xi^« *fc, c:tie»tt*«ft-&*JB 

[0 14 0] 0 1 OTf^-f y^^fflTFT 6 5 4 £ 
V^y-bSItL, t««»«TFT 6 5 5l:tty 
- y ^tSffifii H U^f > (LD 

D) &RW~Cir>S. *BI>"J3>*ffllri&TFTtt, 

ftfc8i:0*tK *<DlZ!sb* 11*1*3 fc*tr>T«tfifcjB 
i:T«iSOS&5TFT (*7««K©+^lC(£^^>f y 

fflTFT) &»ri6"T*^itt* *n«*tt*#U 

[0141] 110 T^TJ: 5 fC v TFT654, 65 

5s»«ra*aw*«©TJB«! (*«6 o 1 fid) kk. 
^mmytm^s 2 7CDTSfflnc^m4«e»^6 2 

S* TFT 6 5 4, 6 5 5 #*gfcSfc5 ;h h U V&K£<D 
T^A'J&JBfcL R»*ibTSS6 0 1**«»)16* 
f 6 2 7m6hS*«, T»«ftR6 0 2 t»l©B 
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So W*8f§ft*^6 2 7&ffiSK>H 2 0£gfc8fc 

K $5»il6 2 6»^$ni^§o utl^MI 

[0142] H10 T^Ti 5 fc«JS©#«5g#8«fc: 

>M * fz ttftft SEft y'Ja >I&M-T5 fc&x/l y * 

[0143] i^_t<£>£ o TFT cL^ig&5g7feg§g£m 
***>1*TlB*«*#riSU «*««*^dE*-e-S21i 
^Tf5o ^ ^^gifiT F T ^ffl ^T8i(i 

*/*E*T**¥»#K. y-Mfeti^y-hti 

[0 14 4] ZKOiifc, **S®yy^'J>^ffiS: 
ftSnSftttCftaSTFT^Db^^t^T!?, 

So 

[0 14 5] (3klfl4) ***«T»4. **«3tft 

[0 14 6] *5BW*jgjKUT*JIS«|3©ct5te:, ^i 

40 WI7 0 1 **JEST*. ^2©IW»ItbT{l « 
««§Sjft**r»Sr 1 . 0-2. 0 am©5p^lK*-C , »*'r 
tiffin. SMSSfl&W^f^ Itft »ft>"Un>K*fc 
ttttft^ft^U 3>Bt*a»o[)^/ly^«afctt^7X 
VCVDS^^TflttntfiK ^^fC^ft^ftS/ 

T, RWSfXfcS iH 4 tN 2 OM^T, 
m.fi 0 . 3 t o r r , 4 0 0t, R F tti ^7 1 0 

0W, mmtfXffi&IZS i H 4 &4 seem, N 2 Ofi4 
OOsccmTtttntfctK Sg2<Z>BH*6« 
50 RtUTSOGR&ffl^T'biK $ 6 «2<Z>Jin 
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[0147] m2<Dmmmmm^mmmm^m 

(Chemical Mechanical Pol i sh : it^m^Mm) &£P¥ 

Z>o — flSMKS^ (Platen or Polishing Plate) <D± 
Trty H (Pad) tPf^) SrteOtttt, SJOIfetAy 

So &43* CMPSfci5¥aMIIi*«»7Lfe8 
fc. fg2 0»PflMe*jR7 0 1 (D^mm^l . 0-2. 

[0148] JK^T, fHJ£M 3 fct£^ IB 3 jfeltfil 7 0 
2, *4JKSfiai7 0 3 ^T5o 

%mm 7 o 6(:^sn§7j^ v &m j p&myn<Dff%k& 

[0 14 9] ^C^T, JB4ttMR7 0 3±fcSWtt»l 
M8 0~12 0nm©J|$tMb 4 X^^>m 

Ttt, SiiItbTHW>^A-XX (I TO) 
m^WMk-l >^AfC2- 2 0 [%]<£>®MbM$B (Zn 

o) «M^bfcan*«KfrA&^. 

[0 15 0] Kf^Jf 7 0 5 ^MtSfefeC, 

^/Xf, #'J^fSH» *U7Sh\ 7^U;k BCB 

'j;«ftxyf> 
if IsTftZ 18 0-35 O'CTiJD^S^fT 

fCte, 18 0-35 O^TiPJKHQJa&ffofca, X>y^ 

[0151] #^T, |^®7 0 4^5J;tX85^H7 0 51 
izmmik^Wm 7 0 6 , i!7 0 7 ^^SrffifC «fc 0 
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[0152] u^aciTM7 o 4. ^mfc&wm 

7 0 6;fe.fctfllfcS7 0 7 &fca*flM6tt*^7 0 8 # 

[0 15 3] «HT» *»I3C»^ SS5 4gflUR7 0 
9*DLCK«<Z)|fiaUR»»j£r&. 5 tCLT, 

118 \Z7F*?£ofc, iIl^f-A-ftt0^gf 

[0 15 4] K±oi5f:, *36i©yy^'J>^JS 

[0 15 5] *^BJ^jgffi 
UTff«StlfcTFT©flriltt*J:ac«*Wtt*Hi3£b 

20 [0 15 6] H19 (A) tt, n^t^HTFTODf 

[0 15 7] *tBSAfi> fig?ttO?Nffi£: 1 O^UmEM 
JBE&W^SdtTWflBL/T^So &43. 1 O^ftsEftJBE 
i}iTFT«fi0lM (MFE(max)) ^10% 

&gt&fr$tmt?^7lZ°7Uy h UT, ii^naBu^ 

*J6T(r^o LTf BSnfcT FT (Ktt 

(UK) fcWLTWS&fr^fctc:^ HI 9 (A) ~Ctfz 
30 T<£?\Z, 1 0^ffK*JEttLov<Z>*;Sa*l . 0/im(D 
«r£17. 7V, LovOfiSj&tl. 7^m0^[:i 9. 

[0 15 8] f-fc, 01 9 (B) fc*«W*j(tfflLXfP 
■ISttfcTFT© I d-Vgft^^^-To »A&te, V-X 
*J£ (Vs) teOV, HU"f>«JE (Vd) tt, lV^c 

(L) ^4. 5X2//m> (W) f)i 3 

[0 15 9] ISStTFTte, ^y^m^ ( I off) # 1 pA 

1 3 0 ( c mVv s ) , SI0. 174-0. 185 
(V/dec) t Aff 4*ttSft5 i iWTSfca 

[oi6o] gi±<Df^M\z^K). *mw&mmT2>zt 

[0161] (mmm6) *Kw**«bT»«atifc 
5^ ^yi/-f tcffl^sdiL^TTfr-So hp 
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[0 1 6 2] ^©«6t«»fttLm fcf^*#* 

7, t^^**^ ypy X ^^- (urasfctt7 

#) ft£tft*lf5*ia. *ft&o-W&H 11. 0 12 
XtXH 1 3 C/^To 

[0 1 6 3] Oil (A) — V^*^3 > tf^L — 
* D , *#2 0 0 1 , HMfcArtSB 2 0 0 2, 2 0 

0 3, *-*-H 2 0 0 4#*ttJ. 

[0164] 011 (B) tetf^^^T&t), 
2 10 1, ig^SB 2 10 2, A^nB 2103, Jfcfis 
^f?2 104, AyfU-2 10 5, 2 1 0 

6#£^£f 0 

[0165] in (c) fc*qE/w ;vn>tfo.-^ (^E 
— t*;pa>tf^— t>, *#:2 2 0 1, #;<7g& 
2 2 0 2, 2 2 0 3, g|f£X-f ^2 2 0 4, Si 

^«B2 2 0 5^£#fro 

[0 16 6] ill (D) ttrf— if;HH5r^^^U-f T 
& 0 , 2 3 0 1, S^ffi 2 3 0 2 , 230 
3^£^fr 0 

[0 16 7] ill (EMi:/n^A£B«LfcBS 
0 , 2 4 0 1, m^St 2 4 0 2, X fcf-#Sff 240 

3, mmm&2 a o 4, «fts;w ^240 5^^ 

fro fc*3> ^®^l/-t"-UE»«#ibTDVD (D 
igtial Versatile Disc), CD 

[0168] ill (F) * 
#2 5 0 1, 2 5 0 2, «flgSB 2 5 0 3, ffcfts;* 

^^^2 5 0 4, §#35 (0^L&^) #£^fr<, 

[0 1 6 9] 0 1 2 (A) ^^D>h^7 P D^X^^- 
S»gt2 6 0 1, X^'J->2 6 0 2$^ 

tr. 

[01701012 (B) ttU 7S^D5?xJ^-n 
0, *#2 7 0 1, Mgf2 702, $7-270 
3, X^U->2 7 0 4«&-^tr. 

[0 17 1] Hi 2 (C) te, 012 (A) JkZf 

012 (B) 4>£*tf*JMt&«2 6 0 1, 2 7 0 2(7) 
»3S©-«*«lftBT*4. t£ftgM2 6 0 1. 2 7 
0 2 fcL 2801, $7-2 8 0 2, 280 

4- 2 8 0 6, ^^D>f'^S7-2 8 0 3, ^iJX 
A 2 8 0 7 , ilS^gf 2 8 0 8, {4ffiH« 280 
9, &tOfc^2 8 1 0T»JJSnS. Sjtft¥JR2 8 

«5ST&oTfccfcV>o 012 (C) 4>fc;fcHT^ . 
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[0 17 2] 0 12 (D) fri, 0 12 (C) 

£tt<5^M7fe^2 8 0 1 (D«j6©— W&3KUfciaT» 
&o **««Ttt, Mm2 8 0 1ft 
-2811, M2 8 12, U>X7H2 8 13> 2 
8 14, fi7t«if 2 8 15, I*l/>X2 8 16T 
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